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ABSTRACT
Background: Cysticercosis, due to the parasite Taenia solium, can involve any organ. When central
nervous system infection occurs, signs and symptoms depend on the location ofthe cerebral lesions.
Most patients develop seizures, focal symptoms, or headaches with nausea and vomiting.
Case: A case of extraparenchymal (intraventricular) cysticercosis was diagnosed in a patient at
termwho presented with acute alteration in mental status. Ventriculostomy was performed because
of acute obstructive hydrocephalus. Labor ensued and was augmented with oxytocin. Intrapartum
management included magnesium sulfate seizure prophylaxis and corticosteroids. Intracranial pres-
sures ranged between 4 and 12 cm n20 peripartum with approximately 300 mL of cerebrospinal
fluid drained over the first 24 hours. Postpartum management included craniotomy with resection of
a larval cyst and oral praziquantel therapy.
Conclusion: This case describes an uncommon presentation of neurocysticercosis that should be
considered in gravidas with acute mental status changes. (C) 1994 Wiley-Liss, Inc.
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Ysticercosis is a parasitic disease caused by Tae-
nia solium, the pork tapeworm. Humans are
the only known host of the adult cestode, which
resides in the intestine. Infection is acquired by
eating undercooked pork infested with cysticerci.
In contrast, both humans and pigs can serve as
intermediate hosts for the larval stage, which can
develop in almost any tissue in the body, and is
responsible for the clinical manifestations of this
infection. The routes by which a human may be-
come an intermediate host include contact with food
or water contaminated with human feces (the most
common source), autoinfection from anus to mouth
by a person with the adult tapeworm, or reverse
peristalsis and internal infection. Cysticercosis is
rare, but is the most common parasitic disease af-
fecting the central nervous system, with a variety
of clinical presentations. Most cases of neurocys-
ticercosis have a relatively benign course and are
due to cysts in the cerebral parenchyma. Extra-
parenchymal disease (intraventricular, subarach-
noid, and spinal) is due to cysts in the cerebrospinal
fluid and carries a poorer prognosis. This report
describes a case of" intraventricular cysticercosis that
presented as acute obstructive hydrocephalus in a
patient with a term gestation. Upon review of the
literature, we found this case to be the second re-
ported one of extraparenchymal neurocysticercosis
associated with pregnancy.
CASE REPORT
The patient is a 2 8-year-old Hispanic female, G3P2,
who initially presented for prenatal care at 19 weeks
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gestation. I-Ier past medical history was unremark-
able. She had delivered term infants in 1978 in
Mexico and in 1987 in Dallas, after moving to the
United States from Mexico in 1984.
The patient’s prenatal course was remarkable for
acute right adnexal torsion at 25 weeks gestation
necessitating exploratory laparotomy and right sal-
pingo-oophorectomy. Her postoperative course was
uncomplicated, and she was discharged on the fifth
postoperative day.
At 38.5 weeks gestation, the patient was brought
to the emergency room by her family because of
acute mental status changes. Two hours previously,
the patient began mumbling inappropriate re-
sponses to questions and became progressively less
responsive. There were no seizures, but the patient
complained of a severe headache several hours prior
to her mental status changes. There was no history
of nausea or vomiting.
On examination, the patient was obtunded and
unresponsive to stimuli. Her oral temperature was
38.4C, blood pressure 170/90 mmI-Ig, pulse 100,
and respirations 24/rain. Her pupils were slug-
gishly reactive, horizontal nystagmus was present,
and her left eye was outwardly deviated. Mild
papilledema was present. No other focal neurologic
findings were present. The patient could move all
extremities, and reflexes were normal. Fetal heart
tones were 150 beats/min. I-Ier cervix was cm
dilated and 25% effaced. Cephalic presentation was
noted. There were no subcutaneous or intramuscu-
lar nodules.
The patient’s white blood cell count was 11,300/
mm3, hemoglobin, 10.7 g/dL; hematocrit, 32.0%;
and platelet count, 247,000/mm3. Electrolytes,
liver function tests, urinalysis, and coagulation stud-
ies were all normal. Arterial blood gas on room air
was pI-I, 7.47; pCO2, 27 mmI-Ig; pO)., 132
mmI-Ig; with an oxygen saturation, 99%. The chest
x-ray was normal.
The patient was admitted to labor and delivery,
and an emergency computed tomography (CT) scan
of the head was obtained. It demonstrated hydro-
cephalus with dilatation of the lateral and third
ventricles. A soft tissue density was present within
the posterior portion of the third ventricle, repre-
senting the intraventricular cysticercus cyst (Fig.
1). Several parenchymal cysticercus cysts were
present, manifest by low density areas with punc-
tate high density scoleces.
Fig. I. Axial CT scan on admission. There is hydroceph-
alus, manifested by dilation of the third and lateral ventricles,
with periventricular calcifications (arrowhead). The intra-
ventricular cysticercus cyst (arrow) is seen as a soft-tissue
density within the dilated third ventricle.
The patient was started on magnesium sulfate
for seizure prophylaxis and intravenous dexametha-
sone. Magnesium sulfate was selected since it is the
standard medication used for seizure prophylaxis in
our labor and delivery unit.
2 At that time, proto-
cols for the administration of alternative anticon-
vulsants had not yet been developed. Neurosurgical
consultation was obtained, and a ventriculostomy
shunt was placed in the right lateral ventricle to
relieve the acute obstructive hydrocephalus. This
was followed by a gradual return to normal neuro-
logic function over 12-24 hours. Intracranial pres-
sures were noted to vary between 4 and 12 cm H20
after ventriculostomy placement, with approxi-
mately 300 mL of cerebrospinal fluid drained over
the next 24 hours. Ventricular cerebrospinal fluid
studies including a cell count, protein, glucose, and
cultures were performed post-ventriculostomy and
were normal.
The patient’s fever and hypertension present at
admission spontaneously resolved. In addition, the
patient began having regular contractions with cer-
vical dilation to 2 cm. Oxytocin augmentation of
labor resulted in the delivery of a 2,745-g male
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discharged on the fifth postoperative day on diphe-
nylhydantoin and a 14-day course of praziquantel.
Fig. 2. MRI scan of the head following ventriculostomy. An
axial T weighted image through the ventricles demonstrates
the high signal intensity cysticercus cyst within the trigone
region of the left lateral ventricle. There is disproportionate
enlargement of the left lateral ventricle, but the right lateral
and third ventricles are normal in size.
infant over an intact perineum, with Apgar scores
of 8 and 9 at and 5 minutes, respectively.
Magnetic resonance imaging (MRI) scan of the
head, performed 36 hours following ventriculos-
tomy, showed the right lateral ventricle and third
ventricle to be of normal size. The left lateral ven-
tricle remained enlarged, and the cyst, previously
seen within the third ventricle, was now apparent
posteriorly in the left lateral ventricle. This sug-
gested migration of the intraventricular cysticercus
cyst from the third ventricle into the lateral ventri-
cle. The cyst manifested high signal intensity on
both T1 and T2 weighted sequences, with respect
to cerebrospinal fluid and brain parenchyma (Fig.
2). The parenchymal cysticercus lesions, seen pre-
viously on CT scan, were once again seen as cystic
structures with the high signal intensity scoleces.
The ventriculostomy was removed 6 days after
placement, and the next day craniotomy was per-
formed with resection of an intact larval cyst mea-
suring 2.0 x 1.5 x 1.5 cm. The patient’s postop-
erative course was unremarkable. She was
DISCUSSION
There are a variety of clinical manifestations of
central nervous system (CNS) cysticercosis. Sei-
zures, focal neurologic deficits, decreased visual
acuity, and altered mental status have all been de-
scribed.
3 The particular symptoms in any patient
depend primarily upon the anatomic location of the
cysts. In addition, the degree of associated inflam-
mation and edema can influence the clinical pic-
ture. The cysts usually remain viable for 3-5 years
and then degenerate, which can induce a significant
inflammatory response.
The diagnosis of cerebral cysticercosis is usually
made by CT or MRI of the CNS.
4-6 Cerebrospi-
nal fluid (CSF) studies can also help diagnose and
classify CNS cysticercosis. Nonspecific findings,
such as increased CSF protein, lymphocytosis, and
eosinophilia can be indicators of the severity of an
inflammatory response in the subarachnoid space.
In addition, an immunologic response in blood or
CSF to cysticercal antigens, as demonstrated in an
enzyme-linked immunoelectrotransfer blot
(EITB), is diagnostic. The EITB assay has a sensi-
tivity of 95% and a specificity of 100%, and has
been mostly utilized in areas of endemic infection
where high resolution imaging techniques are im-
possible and many asymptomatic individuals with
7 infection are present.
The only other reported case of extraparenchy-
real neurocysticercosis during pregnancy occurred
in a Mexican visitor to Arizona in 1972. The
patient presented at 12 weeks gestation with a 3-day
history of nausea, vomiting, and headache. She
became unresponsive and tachypneic and then res-
pirations suddenly ceased. Upon arrival at the hos-
pital, she was cyanotic with a weak pulse, no respi-
rations, and pupils that were fixed and dilated.
Aggressive supportive care was initiated with grad-
ual deterioration of the patient’s status and subse-
quent demise 24 hours after admission. Autopsy
revealed cysticercosis of the right lateral ventricle
and obstructive hydrocephalus secondary to cys-
ticerci.
The optimal treatment of cysticercosis is preven-
tion. Personal hygiene and sanitary health measures
are critical to avoid human fecal contamination. In
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addition, the larvae are destroyed by either freezing
or thoroughly cooking pork. In patients with neu-
rocysticercosis, treatment is primarily determined
by the anatomic location of the disease. Algorithms
of proposed treatment options have been devised.
9
Inactive disease is usually characterized by granulo-
mas or calcifications on imaging of the CNS, and
only supportive measures are indicated. This would
include anticonvulsants for those with recurrent
seizures. Surgical removal of inactive neurocys-
ticercosis or antihelminthic therapy is not indicated.
Parenchymal disease from viable cysts can be treated
medically with praziquantell or albendazole.
11
There is good evidence that medical therapy is effi-
cacious, with success rates as good as surgical ther-
apy in reducing the frequency of subsequent sei-
zures in patients with parenchymal infection, lz
Therapy is more complicated for extraparenchymal
neurocysticercosis. Subarachnoid cysticercosis can
also be treated medically after shunting for any
associated hydrocephalus is accomplished. How-
ever, these patients do not respond as well to medi-
cal therapy and frequently require surgical removal
of focal lesions.
3 Intraventricular cysticercosis of-
ten presents with hydrocephalus, requiring a ven-
tricular shunt. Primary therapy of cysticerci is sur-
gical, as anti-cysticercal drugs are not effective.
13
However, this concept has been recently challenged
by a report of a patient with intraventricular cys-
ticercosis successfully treated with praziquantel.
14
Spinal cysticercosis can be treated medically, with
surgical resection by laminectomy reserved for per-
sistent disease or cysts in a single location. Most
patients require seizure prophylaxis with anticon-
vulsants, and steroids may be utilized if associated
cerebral edema is present.
The possibility ofneurocysticercosis is most com-
monly considered by the obstetrician in the differ-
ential diagnosis of peripartum seizures, particu-
larly in women from Mexico and South America.
15
However, as this patient illustrates, cysticercosis
may also present with only acute mental status
changes due to acute obstructive hydrocephalus.
Aggressive medical and surgical intervention re-
sulted in maternal survival and return of normal
neurologic function. The diagnosis of neurocys-
ticercosis should be considered in gravidas with
signs and symptoms of an acute organic brain dys-
function.
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